Osteoinduction by bone morphogenetic protein 2-expressing adenoviral vector: application of biomaterial to mask the host immune response.
We constructed a human bone morphogenetic protein 2 (BMP-2)-expressing adenoviral vector, AxCABMP-2, which showed osteoinduction in immunosuppressed rats. In immunocompetent rats, new bone was not induced, because of the rapid elimination of transduced cells. Biomaterials such as collagen can be used as carriers for the delivery of DNA vectors, allowing prolonged expression of plasmid DNA in normal animals. We evaluated osteoinduction with AxCABMP-2 and atelopeptide type I collagen in immunocompetent rats. Collagen plus AxCABMP-2 (BMP group), collagen plus AxCALacZ (LacZ group), or collagen alone (CL group) was implanted into calf muscle pouches in immunocompetent rats, or AxCABMP-2 alone (injection group) was injected into the calf muscle. On days 3, 7, 14, and 21 after treatment, osteoinduction was evaluated. In the BMP group, bone formation was not observed on days 3 and 7. On day 14, radiographic formation was seen, but little bone formation was detected histologically. On day 21, new bone formation was observed both radiologically and histologically. In the other groups, osteoinduction was not found at any time. Immunohistochemical analysis on days 3 and 7 revealed decreased immunogenicity in the BMP group compared with the injection group. These findings suggested that collagen was an effective masking material for our vector.